In the last few years many studies have shown the potential role of different triggers in the pathogenesis of several autoimmune diseases. In particular, in Sjogren's syndrome the presence of a genetic background is considered determining, but environmental factors have recently been described as triggers or precipitators. In this report, we describe the case of a young woman affected by celiac disease in which an Ascaris lumbricoides infestation and estrogen therapy could have played a role in the development of Sjogren's syndrome.
In the last few years many studies have shown the potential role of different triggers in the pathogenesis of several autoimmune diseases. In particular, in Sjogren's Syndrome (SS) the presence of a genetic background is considered determining, but environmental factors have recently been described as triggers or precipitators (1) (2) (3) . SS is an autoimmune disorder characterized by keratoconjunctivitis sicca and oral dryness due to diminished lachrymal and salivary gland secretory activity. .This latter is caused by progressive lymphocytic infiltration which leads to the destruction of acinar and ductalepithelial cells (3) (4) . SS is classified in primary SS when it is not associated with other autoimmune diseases and in secondary SS if other autoimmune disorders are present (5) . Infectious and hormonal factors have been hypothesized to be the main environmental factors involved in SS triggering (1) (2) (3) .
We report the case of a young woman affected by celiac disease (CD) who complained of SS after an Ascaris lumbricoides infestation and two years of estrogen therapy.
MATERIALS AND METHODS
A 24-year-old woman was initially evaluated 5 years ago for a clinical picture characterized by chronic diarrhea, abdominal pain, weight loss and hypochromic anemia with low values of serum iron. On the basis of serological (both anti-endomisium and anti-gliadin antibody positivity), endoscopic and histological analysis, a diagnosis of CD was made and a gluten-free diet was started, resulting in a complete clinical, serological and histological recovery. After two years of well-being, she complained of xerostomia and xerophthalmia. SS was diagnosed and treatment with metilprednisolone (4 mg/day) was started without any resolution of the clinical picture. Therefore, after four months, she came to our observation.
Regarding her medical history, an estrogen therapy as contraception for 2 years was documented. On physical examination no relevant signs were observed; her blood pressure was 125/80 mm Hg, and her pulse was 80 beats/min. Routine laboratory tests, acute phase reactants, serum protein electrophoresis, serological assays for CD (anti-gliadin, anti-endomisium and antitransglutaminase antibodies), antinuclear antibodies (ANA) and anti-extractable nuclear antigens (anti-ENA) SSA-Ro and SSB-La antibodies were performed. The patient underwent ophthalmologic assessment, minor salivary gland biopsy, nail-fold videocapillarioscopy of the hands and instrumental examinations (esophagogastroduod enoscopy and abdominal-pelvic ultrasound scan). To search for a possible infectious trigger, we performed pharyngeal, urethral and vaginal swabs, serological assays for virus infections (cytomegalovirus, hepatitis Band C, Epstein-Barr and herpes simplex viruses), stool and urine microbiological examinations and a dental radiography. Finally, to evaluate the genetic predisposition to autoimmune diseases, HLA typing ofclass I and II was made.
RESULTS
Laboratory findings were as follows: hemoglobin was 10. . Serum protein electrophoresis showed 38% of gamma-globulins. IgG levels were 3068 mg/dl (normal range 800-1800), while IgM, IgA and IgE levels were normal. Serological assays revealed positivity for ANA with finely stippled pattern; rheumatoid factor (RF) test was 119 V/l (normal range: 0-50), anti-ENA antibodies were SSA-Ro 5 UI/ml (normal value: <25) and SSB-La 42 UI/ml (normal value: <25). Serologic tests for celiac disease were negative. An ophthalmologic assessment confirmed Shirmer's test positivity (3 mm of wetness in 5 minutes) and documented a superficial epitheliopathy. Histological examination of a minor salivary gland biopsy (never made previously) showed a significant infiltration of lymphocytes and plasma cells; 2 foci of more than 50 mononuclear cells were confirmed in 4 mm' of glandular tissue. A nail-fold videocapillarioscopy of the hands showed rarefied capillary loops with morphologic heterogeneity and hemorrhages. Human leukocyte antigens (HLA) typing of class I and II revealed the following haplotype: HLA A24, All, B35, DRI0, DRI7. Lymphocyte subpopulations evidenced CD4/CD8 ratio to the inferior limits of normality, with increased values of CD16+56 lymphocytes. According to the American-European Consensus Group diagnostic criteria (6) , the diagnosis of SS was confirmed. Pharyngeal, urethral, vaginal swabs and dental radiography resulted negative. Serologic tests for cytomegalovirus, hepatitis B, hepatitis C, Epstein-Barr and herpes simplex viruses were negative. An esophagogastroduodenoscopy did not show significant changes; in particular, the histological examination of gastric and duodenal biopsy specimens revealed neither alterations of villi architecture nor Helicobacter pylori infection. An abdominal-pelvic ultrasound scan resulted normal. Microbiological urine examinations resulted negative but stool examinations for parasites revealed an Ascaris lumbricoides infestation. On the basis of this finding we decided not to modify the steroidal therapy but, at the same time, to start a mebendazole treatment (500 mg/day for 3 days). Three consecutive negative stool examinations proved the eradication of parasitic infestation. Moreover, the patient was successfully encouraged to discontinue estrogen therapy. Three months later, considering the normalization of laboratory data (anti-ENA SSB-La, ANA and RF) and the improvement of the clinical picture, the patient quickly reduced and then discontinued steroidal therapy. Actually, three years after the eradication ofAscaris lumbricoides and the interruption of estrogen therapy, the subject is in complete good health, with no specific therapy.
DISCUSSION
In this report we describe the case of a young woman affected by CD in which an Ascaris lumbricoides infestation and estrogen therapy could have played a role in the development of SS.
The etiology of SS is undetermined, but multiple factors are known to act as potential triggers or precipitators (1) (2) (3) . The presence of CD (diagnosed in our subject two years earlier) can confer a state of susceptibility to SS. CD is a gluten-sensitive enteropathy of autoimmune origin (7-8) that can associate with other autoimmune diseases (9) (10) (11) . The first association between SS and CD was described by Pittman and Holub in 1965 (12) . Subsequently, several cases of this association have been reported (13) (14) (15) . It has been hypothesized that there is a similar genetic involvement between the two diseases, namely the DQ 2 heterodimer coded by DQ Al *050 I and DQ B 1*020 1 alleles (16) (17) . Nevertheless, in our case it is more difficult to demonstrate this hypothesis because the HLA typing of class I and II revealed a different haplotype.
Amongst environmental trigger factors in SS, viral infections (Herpes viruses, hepatitis B and hepatitis C viruses and retrovirus) and endocrinological factors, particularly estrogen hormones, have been reported (18) (19) (20) (21) (22) . Viral infections may trigger autoimmune diseases by several, poorly understood mechanisms. Molecular mimicry is the most popular hypothesis. It proposes that viral antigens that share homologies with host antigens generate an immune response that damages host tissue. The viral antigen may not be needed for the perpetuation of the disease, and cross-reacting immune responses can involve humoral or cellular, or both, types of immune reactivity (20) . Other infectious diseaserelated SS have been recently reported; in particular, a possible link between Helicobacter pylori infection and SS has been hypothesized (23) . Also, in this case, the homology between microbial and human heat-shock protein (HSP) has been suggested as a possible etiological mechanism. Moreover, Bosman et al. describe a case of sicca syndrome associated with Tropheryma whipplei intestinal infection. The authors assume molecular mimicry to be implicated in the pathogenesis, even if they do not exclude a hypovitaminosis A secondary to malabsorption (24) . To our know ledge, however, cases ofSS in association with parasitic infestation, and in particular with Ascaris lumbricoides infestation, have never been described until now. We can hypothesize that immune responses could have a role in the etiopathogenetic mechanism of this association; it is known that parasitic infestation can affect Thl/Th2 balance. Thl cells influence the outcome of exposure to infectious pathogens and regulate organ-specific autoimmune diseases, whereas human Th2-mediated immune responses, implicated in the response to allergies and helminthiasis such as Ascaris lumbricoides (25) , are also involved in the pathogenesis of non-organspecific autoimmune diseases, such as SS (26) .
Hormonal treatment is another environmental factor that could have played a role in the disease in the case of our subject. A possible association has already been described between estrogen therapy and SS, even if the exact mechanism is still unknown. It has been hypothesized that the estrogen therapy can act as a trigger, exacerbating an underlying silent SS (21). Moreover, sex hormones are known to affect immune functions: high estrogen and low androgen serum levels are present in patients suffering from SS, and some (although not controlled) clinical studies have reported that the androgen therapy of patients with SS leads to an apparent improvement (27) . On the other hand, some evidence suggests that an estrogen deficiency can also be responsible for the development of autoimmune diseases (22) .
In conclusion, in the described subject, the two environmental factors,Ascaris lumbricoides infestation and estrogen treatment could have played an important role in the triggering of SS, acting on a genetically predisposed field. Moreover, these two factors could have determined the maintenance of SS as shown by the normalization of clinical and laboratory findings only after the successful anti-parasitic therapy and the discontinuation of estrogen therapy.
